CHAPTER II. PROBLEMS AND METHODS

Most of the problems of constructing production indexes arise
from the fact that the available data are incomplete and are
inadequate in certain other respects. The particular problems
encountered and the methods used to resolve them are discussed
in the following sections.

Lack of Data on Materials Consumption

As mentioned earlier, gross output measures for individual
industries were used as estimates of the desired net measures
because it was not found possible to caleulate the latter directly.
The reason for this is the unavailahility, in the census or elsewhere,
of comprehensive data on quantities of the various materials used
in manufacture, the “Q’s” of formula (3), and on the values of
these materials from which might be derived the “P’s.” Quan-
tity, and in many cases value, figures are available in the census
for certain selected materials consumed in 1947, 1939, or hoth
years, but this information is too limited to be of general use in
calculating net output indexes.

There are two possible causes of difference between indexes
of gross and net output at constant prices for an individual indus-
try. The first relates to changes in the proportion of total work
done on a product of an industry that is done in the industry
itself. For instance, materials may be purchased which are more
or less highly fabricated than previously-—or are of hetter or
poorer quality—thus saving operations that would otherwise have
been performed in the industry, or requiring previously unneces-
sary operations, Such changes in effect represent a shift of part

of the total work done from or to the given industry, and would
not be reflected in the gross measure, which relates ouly to the
change in the number of units of produet turned out. More
efficient use of materials may result in reduecing the amount
required per unit of product, with a consequent higher net output
for the same amount of gross output. Technological change may
make possible the substitution of less expensive materials without
affecting the quality of the product, again leading to more net
output per unit of gross. Changes of these types, which are more
likely to be important the longer the time span under consider-
ation, will result in differences between the calculated gross
measures and the desired net measures.

The second possible cause of difference between gross and net
measures for an industry arises if the industry makes several
products, and the ratio of value to value added per unit of prod-
uct ! differs for the various products. In such cases, a change in
the “produet mix’'—the relative amounts of the different products
made—imnay lead to differences in the movements of net and gross
output. For example, an increase in the output of one product
might be exactly offset in terms of the change in value at constant
prices by an equivalent decrease in the output of another product
whose price (in the constant price system) is the same. But if
the value added per unit of the first product is higher than that of
the second, the two changes would not offset in terins of the value
added measure; net output would have risen.

This second type of error (but not the first type) can be avoided
by using value added per unit, rather than price, as the multiplier

! Strietly speaking, “*value added” cannat be caleulated for individual produets, but
only for establishments and, by addition, for industries and combinations thereof.
The term ““value added per unit of product” implies an alloeation of joint materials
costs, such as those for common raw materials, fuels, ete., among the various products
of the establishment, and such alloestions often can be made only in an arbitrary fash-
fon. The coneept is useful, nevertheless, and where joint inputs are of small import-
anee, value added per unit can be calculated (given the necessary data) with only a
minor element of arbitrariness.

of quantities in formula (4), Tt was found possible in two indus-
tries (meat-packing and primary nonferrous metals) to make
estimates of value added by type of product, and to use these
rather than unit values in constructing the industry indexes.
For the most part, however, this could not be done, and both
potential sources of error exist in the individual industry indexes
as estimates of net output change.

The importance of the errors introduced in a particular index
by using gross industry measures as estimates of net cannot be
determined without the very data which makes estimation neces-
sary. Errors resulting from changes in the product mix can as
readily be in one direction as the other, and undoubtedly are in
both directions. There is some hope that thev will offset each
other—at least partially—when combinations into aggregate
indexes are made., At best this is a hope, however, for there is
no guarantee of offset in any particular aggregate. The errors
resulting from change over time in the ratio of net to gross output
for a particular product made in an industry can also be in both
directions; hut to the extent that they are the result of increased
efficiency in materials use or of other sorts of technological change,
understatements of the net output rise are likely to predominate.
It is probable, therefore, that most of the aggregate indexes are
biased downward by a presently undeterminable amount, although
the error in any particular group or industry index may be negli-
gible or in the other direction.?

Quality Changes

Many of the individual products treated as identical in the two
years compared are really not identieal, because of quality changes.
Continuing research, invention, and diseovery over the years have
led to a more or less steady Improvement in the qguality of most
manufactured produets. These changes are difficult if not im-
possible to measure guantitatively, and the failure to reflect them
in the present index, as well as in previously calculated indexes,
results in a downward bias.

Another kind of “quality change’ can result from the fact that
groups of commodities treated statistically as individual products
frequently change in composition. All women’s dresses, for
instanece, are grouped together in the present calculations, in
spite of the fact that dresses of many different prices and gualities
are produced. If the proportion of more expensive dresses was
higher in 1947 than in 1939, the average quality of the category
“dresses’’ may be said to have increased. Such changes in the
proportions of various price lines do not always aceur, of course,
and with regard to many products they may have been in the
other direction. To avoid the potential errors on this score, as
far as possible the most detailed breskdowns of product types

2The question of possible differences between net and gross output measures for
Canadian industry is currently being investigated at the Dominion Bureau of Statisties,
under the direction of Mr. V. R. Berlinguette, Canadian industrial censuses, which
are taken annually, differ from those of the United States in that rather comprehensive
data are collected for many indostries on quantities and costs of materials consumed
in manufacture, The Burean of Statistics is construeting both net and gross annual
output measures from census data for 88 many industries as possible, for the period
since 1935, This work is still in process, but preliminary results for selected industries,
mainly manufactured foods, indicate that (1) differences between the net and gross
measures do occur, and while often they are comparatively small, occasionally they
are guite large; (2) the differences arc in both directions, but—at least in the industries
so far investigated—the net output measures, on halance, tend to he higher than the
gross measures; and (3) changes in product mix are a more important cause of differ-
ence for the industries and time periods studied than changes in the ratios of net to gross
output for psrticular products. These conclusions, of course, are hased on partis!
results and are consequently highly tentative, The final results should throw consid-
erable light on this general subject,
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that the basic data permitted were used., In a few cases it was
found possible to estimate breakdowns of 1939 figures, from
closely related figures, to match the greater detail available for
1947. Despite these efforts to achieve homogeneity, it is probable
that the unavoidable combinations of related commodities, like
true quality changes in individual commodities, result in some
bias.

Lack of Quantity Data for Many Commodities

Probably the most important single difficulty encountered in
making production indexes is that they must be compiled without
physical volume data for a considerable number of products.
There are several reasons for this. Tor some types of manu-
facturing output (e. g., aeronautical development work) there
exists no acceptable physical unit of measure. For others (e. g.,
hardware), the differences among individual commodities pro-
duced are so great that a count of the number of items has little
meaning. In some instances (e. g., furniture) a substantial num-
ber of producers are unable to report physieal volume data with
reasonable accuracy. Certain ‘‘miscellaneous’ and “not reported
by kind’’ items included in the census are, of course, not reported
in quantity terms. Efforts to improve commodity classifications
frequently result in destroying comparability with figures for
earlier periods. New products usually are not reported in physical
volume terms until they have attained a position of economic
importance, at which time there are no corresponding figures for
earlier periods.

Every effort was made to supplement the produet data of the
Census of Manufactures by use of statistics from other sources,
such as the Bureau of Mines, the Department of Agricultuce, the
Tariff Commission, and the Bureau of Internal Revenue. (In a
few of the cases where data were available from both census and
noncensus sources, the noncensus data were used because they
appeared superior.) About 1,700 products, listed in appendix
A, were separately included in the present indexes.? This com-
pares with 837 products utilized in Fabricant’s indexes for 1937
(relative to the year 1929). The difference represents some
increase in the coverage of available quantity data, but is mainly
one of the degree of detail; in the present caleculation the products
included covered 60 percent of the total value of all manufactured
products, and in Fabricant’s they covered 51 percent.?

The problems posed by the lack of physical quantity data for
the remaining products ean best be considered in two parts. One
part concerns the industries for which the available quantity data
were so limited that they were considered an insufficient basis for
the development of reasonably reliable industry indexes. The
treatment of these is described in the later section, ‘Adjustments
for missing industries.” The other concerns the industries for
which the available data, while usually not complete, were con-
sidered adequate for making first approximations to industry
indexes—the “‘unadjusted’’ indexes. To these first approxima-
tions the so-called “industry coverage adjustment’” was applied

as a means of taking account of the remaining produets not repre--

sented by quantity data. This adjustment, which was developed
by Mills and used by Fabricant, is intended also to correct simul-
taneously for another problem—the fact that the available product
data for each industry usually include some production originating
outside of the industry in question. Because many establish-
ments make products “primary’’ to more than one industry,
statistics for the total output of a particular product type cannot
usually be identified exactly with the output of the industry
primarily making this type of produect. The census quantity
figures show total output of the product types “primary” to each

3 This number was obtained simply by counting the “product lines’* on the index
work sheets. TInmany cases these represent combinations of related products as defined
in the 1947 census, so that the actual number of ** preducts” included is substantially
higher. .

¢ In hoth indexes, certain produets were represented by data for materials consumed
in their manufacture. Sece * Alternative Methods Used for Some Industries.” If
these are included the percentages of total value covered are 66 and §3, respectively.

industry, including the output of these products made in other
industries.

The industry coverage adjustment is discussed in detail in
appendix D in connection with both of these problems. Briefly,
the adjustment rests on the assumption that the average change
in price between the 2 years for all of the industry’s production
was the same as the average price change that can be calculated
for the part of the production, which also includes some output
in other industries, for which quantity data are available. If the
adjustment is not made, and the unadjusted indexes are taken to
represent ‘‘industry’” output, an alternative assumption is im-
plicit: that the average quantity change of all products made in
the industry was the same as the average quantity change calcu-
lated from incomplete quantity data, which partially overlap
output in other industries. The assumption underlying the
adjusted indexes is believed to be superior, partly on the basis of
certain tests.

The adjusted indexes are calculated in effect by deflating the
value of products made in the industry by a price index developed
for represented products primary to the industry. Actually, a
different but mathematically equivalent method was employed
which involved first ecaleulating unadjusted indexes, and then
correcting them by a “‘coverage adjustment factor’’ which is the
gquotient of the “coverage ratios’” for the 2 years. The specific
definitions of these terms, the rationale of the procedure, and the
tests that were made of its validity are discussed in appendix D.

Both the adjusted and unadjusted industry indexes are shown
in chapter 1V, together with the coverage ratios and adjustment
factors. In addition to indicating the magnitude of the adjust-
ment, the unadjusted indexes are useful as measures of output
change for particular categories of products without regard to
industry of origin.

The “*Standard’’ Method Used for Indusiry Indexes

The general procedures used for caleulating the industry
indexes can be summarized in terms of a ‘standard’” method,
Under this method the data used were taken primarily from tables
1 and 6 of the industry reports of the 1947 Census of Manufactures,
Volume 11, Statistics by Industry. In table 1 of each report are
given general industry statistics for recent census years, including,
among other things, information on value of products, value
added, and number of employees, summarized for all establish-
ments of the industry. These statistics are republished in ap-
pendix B of this report, ineluding revisions, special adjustments,
and estimates made after publication of the 1947 census ‘basic
volumes, mainly in the course of constructing the present indexes,

Table 6 of the industry reports shows quantity and value of
individual products made (or shipped) in 1947 and 1939. To
obtain the unadjusted index for an industry, those products were
selected from table 6 for which comparable quantity and value
figures were available for 1947 and 1939, and the data posted to
a work sheet, in as fine detail as the requirement of comparability
permitted. These data were supplemented by the following, also
posted to the work sheet:

(1) Other product data of table 6 which are not comparable
as published, with estimated adjustments to make them compar-
able, involving such things as estimates of quantities corresponding
to the part of the outpuf of a product for which only values were
reported, deduetion of excise taxes from 1939 produet values where
these are included, adjustments where some producers reported
product values at the distributor or retail level rather tha‘n f. 0. b.
factory, conversion of data on a fiscal or crop year basis to the
calendar year, allowance for known undercoverage in either year,
and so forth;

(2) Unpublished census data, some of which were not sep-
arately shown in the census volumes to avoid disclosing the oper-
ations of individual companies;

(3) Data published in the 1939 Census of Manufactures
volumes, but not republished in the 1947 volumes;

(4) Data from monthly and quarterly census surveys; and
(5) Data published by other Government agencies.
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The quantity and value data used are shown in appendix A,
jnsofar as they can be published. All adjustments and supple-
ments to census data as originally published in the 1947 basic
volumes are described in appendix C.

Tor the industries for which the Burcau of Labor Statistics
also calculates indexes,’ the quantity figures used in the census
indexes generally are those agreed upon as best in a joint review
of the available statistics made by the staffs of the two agencies.
The BLS and census industry indexes are not always identical,
however, because of differences in methods of combining the basie
data that follow from the differences in objectives described
earlier,

Unit values for each product for both years were derived by
dividing values of products by the respective quantities. Three
unadjusted indexes were then calculated for each industry, using
1939, 1947, and the average of 1939 and 1947 unit values as
weights, according to the following formulas in which, in the
symbolism of appendix D, the primes indicate that the data relate
to represented primary products wherever made:

L
(1) Unadjusted industry index, 1939 weights: E———q,ﬂl’—iﬁ
Zq 2p's

(2) Unadjusted industry index, 1947 weights: Egﬁa;‘i
Zq'up'n

2¢a@ wtp'a)
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To calculate the coverage ratios, the values of the individual
produets posted to the work sheet were added for 1947 and also
for 1939, and each of the sums was divided by the total value of
products made in the industry in the corresponding vear, as
shown in table 1 of the industry reports. The adjustment factor
was obtained by dividing the 1947 coverage ratio by the 1939
coverage ratio. (These terms are explained in appendix D.)
Each of the three unadjusted indexes was then divided by this
adjustment factor to obtain the adjusted indexes.

Preliminary unadjusted and adjusted indexes were calculated
in this manner for all industries. The indexes were retained in
the final calculations if the coverage ratio in hoth years was at

* least 40 percent.® Where the coverage ratio fell below 40 percent,
the available output data were considered to be inadequate for
obtaining reasonably reliable indexes, and the preliminary indexes
were disearded.” In the majority of retained indexes the coverage
ratios were considerably in excess of 40 percent; as is indicated
in the frequency distribution of these ratios shown in table 4.

(3) Unadjusted industry index, cross weights:

Special Problems in Connection with the Industry Coverage
Adjustment

The coverage adjustment for individual industries requires
comparable industry value of producis figures for the 2 years,
The data shown in table 1 of the industry reports are usually
although not always comparable. The difficulties encountered
and the procedures used to overcome them are described below.
As will be noted, some of these difficulties also involve the preduct
data used for calculating the unadjusted indexes.

Shipments versus production.—In table 6 of the various indus-
try reports of the 1947 census, volume II, the columns for 1947
usually are headed ‘total shipments and interplant transfers—
quantity, value’ and the columns for 1939, “total production for
sale and interplant transfer—quantity, value.” Similarly, table
1 of the reports shows the ‘“‘value of produets shipped” by the
industry for 1947, and the “value of products made’ for 1939.
These headings correspond to the types of information called for

3 8ee ch, T, “ Definition of Physical Volume,”

¢ The requirement of & 40 percent coverage ratio also was used in the National Bureau
study. For an analysis of its implications, see Fabricant, The Oufput of Manufactur-
ing Indusiries, 1899-1937, pp. 364-66.

T With a few exceptions, mainly in the stone, elay, and glass, and in the machinery
'(excem; electrical) industry groups where indexes were retained for three and four
industries, respectively, for which the coverage ratios in one or both years were 25 to
40 percent. These indexes were used in caleulating the group indexes, but, with one
exception, are not shown separately in the tables.

217599 0-52 - 2

on the reporting forms in the 2 years, and if the figures reported
were as requested, the data for the 2 years would be noncom-
parable to the extent that production and shipments differed. It
is believed, however, that the data for the most part are directly
comparable, because many manufacturers probably reported ship-
ments in 19349 even though production was requested, and because
the changes in finished goods inventories in most industries were
of minor importance and there was, therefore, little difference
between production and shipments in either 1939 or 1947. Under
the standard method the published figures were treated as
comparable,

TasLe 4.—FreEQUENCcY DISTRIBUTION oOF INDUSTRY INDEXES,
BY CovEraGE RaTiO, FOR 1947 anp 1939

Number of indexes
Coverage ratio
1047 1939

B R 217 217
Below 40,0 et 8 6
4004909 . ... o 10 5
50.0-50.9._ .. —- - 12 11
60,0-60.9_ .. .- 19 16
TO0-79.9 . el o 28 25
80.0-89.9 . s .- 35 43
OB e - 64 67
T00.0-108.9. e aeaan - 19 20
10.0-139.9_ s - bi] 1
1200 8and OVET . oot c e eoae - 7 9
Caoverage ratio not computed ' oo ae 10 14

! Coverage ratios were not epomputed where the dafa necessary to make a cnverage
adjustment were not available, and in cases where the index was based on data for
materials consumed. Coverage ratios were computed for 1947 in the cases of four
industries for which 1939 ratios could not be computed, although no coverage adjust-
ments were made for these industries,

NoTe.—A frequency distribution of coverage adjustment factors (ealeulated, for each
industry, by dividing the 1047 coverage ratio by that for 1939) is shown in table D-2
:111; ?K.pf{xft‘iix . Both the ratios and the factors are shown for individual industries

In those industries in which, prior to the census canvass, it
seemed likely that shipments would differ significantly from
production in 1947, data on quantities produced were also re~
quested on the reporting forms and are shown in a supplementary
column of table 6. In making the indexes for these industries the
production rather than shipments data for individual products in
1947 were used (with unit values derived from quantities and
values of products shipped) except in certain cases where (1) the
difference was less than 2 pereent, or (2) the difference was
mainly due to the fact that a part of the reported production was
used for further manufacture in the producing plant and was not
produced for sale or transfer.

For most of the industries in which establishiments were asked
to report data on production as well as shipments of individual
products, special calculations of the industry’s value of products
in 1947 were made in compiling the census statisties.® Where
the calculated value of products for the industry differed from
the value of shipments by more than 2 percent, the former was
used in making the coverage adjustment.

Duplication.—In a number of industries the produets of some
establishments are sold or transferred to other establishments of
the same industry. In compiling the 1947 census, the values of
such intra-industry sales were generally exeluded from the value
of shipments data if the products were resold by the receiving
establishments without further processing. This was not done in
the 1939 census, however, so that the 1939 value of products data
for the industries in which sueh “merchandising” occurred are
overstated relative to the statisties for 1947. It will be recalled
that under the standard method the adjusted industry indexes
are calculated (in effect) by dividing the ehange in industry value

8 These figures were not published, but were used to derive the published figures on
value added (by subtracting cost of materials from value of products) for the affected
industries. See the 1047 census basic volumes, **General Explanations,” paragraph
headed * Method of Calculating Value Added by Manufacture for Selected Industries
in 1947.”
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of products by a price index, in order to obtain a measure of the
quantity change. To the extent that the 1939 value of products
data are overstated on account of merchandising, the adjusted
indexes for 1947 relative to 1939 would be too low. Estimates
were therefore made of the amounts of such resales in 1939 for the
industries in which they oceurred, and these were subtracted from
the published 1939 values of products before caleulating the
adjusted industry indexes.

Intra-industry sales also occur in a number of industries for the
purpose of further processing of the produets sold, and the amounts
of such sales were not excluded from the industry value data of
either census. (Value of shipments figures were not published in
the 1947 census for 12 industries in which the proportion duplicated
was known to exceed 10 percent.) Since this sort of duplication
affects the data for both years, it creates no problem so long as
the proportion that duplieated shipments are of the total is the
same in the 2 years, for in such cases the percentage change in
shipments ineluding duplication would agree exaetly with the
percentage change net of duplication. However, it is possible
in individual cases for this relationship to have changed between
1939 and 1947 as a result of changes in the organization of produc-
tion. For example, a given company in 1939 may have fabricated
parts and assembled them into final products in the same estab-
lishment. The company’s report for that year would relate only
to the final produets, for the parts were not made for sale as such,
By 1947, however, the company may have begun to fabricate
parts in a separate establishment (classified in the same industry)
or, perhaps, to purchase them from other establishments in the
industry, and the values of the parts would then be included in
industry shipments. The 1947 shipments figures would, as a
result, be overstated (or understated, if the opposite had happened)
relative to 1939, and the adjusted indexes would he incorreet.

Because of the possibility of changes having occurred in the
proportion of duplieation in the industries where it was substantial,
estimates of its amount in both years were subtracted from in-
dustry shipments ? wherever it was found possible to do so. This
was done, for example, in the steel works and rolling mills industry
with regard to semifinished shapes and forms, and in the fertilizer
industry with regard to superphosphates sold for making mixed
fertilizers. Other cases are described in the industry notes of
appendix C. Where no hasis could be found for estimating the
amount of duplication, a decision was made as to whether it was
likely that its importance had changed substantially between 1939
and 1947. Where this appeared probable (e. g., motor vehicles)
no adjusted indexes were calculated; where it did not (e. g.,
refrigeration equipment, radios and related products) the value of
shipments data were used as reported in caleulating the adjusted
indexes.

A special case of duplication arises in a number of apparel and
a few textile and leather industries, in connection with work done
on contract by cune establishment for another in the same industry,

Both the value of the contract work done and the value of the
final product (including the value of work done on contract) are
included in the industry’s value of shipments. Where the problem
was important, the amount of duplication was estimated from
census data on receipts and payments for contract work in each
industry, and subtracted from the value of shipments in both
years.

Establishment ‘'splits.”’-—TFor census purposes an establishment
is defined as a single plant or factory, and is not necessarily
identical with the business unit or company which may consist
of one or more establishemnts. There has been some variation
in the application of this definition in recent censuses, particularly
with regard to companies carrying on distinetly different lines of
activity at a single location. Specifically, in the 1947 census
canvass there was some tendency to “split’”’ 1939 establishments

# Produets known to be shipped to other establishments of the industry for further
fabrieation or resale were also omitted from the produet detail used in caleulating the
unadjusted indexes, where data on the amounts were available or could be estimated,

(covered by a single report in that year) into two or more estah-
lishments corresponding to the different lines of activity and to
obtain separate reports for each, This was done primarily iy the
tobacco products and paper products groups, and in some sections
of the metals and metal products (including machinery) industries,

Establishment “splits” of this sort affect the comparability of
the 1439 and 1947 value of products figures, and consequently the
aceuracy of the adjusted indexes. For example, in the tobaceo
products group, some companies primarily engaged in making
cigarettes also make substantial quantities of chewing and smoking
tobaceo at the same location. In the 1939 census, consolidated
reports were received for all activities at these locations, and the
total value of products made there, including the value of chewing
and smoking tobacco produced (a ‘“secondary” product), was
assigned to the cigarette industry. In the 1947 census, separate
reports were obtained for cigarette production and chewing and
smoking tobacco production at these loeations, and these reports
were classified in the respective industries. The consequence is
that the increase in value of produects from 1939 to 1947 shown
in the census for the “cigarette’” industry is too small, since the
1939 figure includes much chewing and smoking tobaceo produc-
tion not ineluded in 1947, and the increase shown for the chewing
and smoking tobaceo industry is too large.

There are two possible means for overcoming this noncompar-
ability in the value of products data. One is to combine the
industries affected by the split, where the figures are comparahle
in total although not by parts. This was done in the case of
tobacco. The other method is to construct 1939 value of products
figures on a basis comparable with those for 1947 for the two
industries affected by each split. This can be done hy dividing
the produet values shown on the affected companies’ original 1939
reports among the industries in the manner in which they would
have heen classified had geparate reports been obtained in 1939,
This method is feasible only where the necessary produect detail is
shown in the 1939 report, and where the number of plants involved
is relatively small. It was followed in connection with the splits
of malleable iron foundries from automobile plants, steam turhine
generator set manufacture from motors and generators plants,
and in one or two other cases. :

Where neither of these methods was considered feasible, a
decision was made as to whether the split significantly affected
the comparability of the value of produets statistics. If the data
were substantially comparable in spite of the split, the coverage
adjustment was made. If the amount of noncomparability was
copsidered serious, only an unadjusted index was caleulated for

the industry.

Other Problems in Individual Industries

Classification changes.—The Standard Industrial Classification
System was used in compiling the 1947 census with minor modifi-
cations listed in appendix B to the basic census volumes, - This
classification system differs substantially from that originally used
for the 1939 census. For the most part this did not produce
major problems in constructing the indexes because the product
data, being on a “wherever made’’ basis, are largely unaffected
hy the industry classification system used, and the industry data
(value of products, value added, ete.) for 1939 were retabulated
according to the 1947 clagsification system in preparing the 1947
census volumes,

In some industries, however, the change in classification did
produce problems which required special treatment. For example,
the tobacco stemming and redrying industry was considered to be
a manufacturing industry and was included in the census in 1947
but not in 1939. Efforts to estimate 1939 statisties for this
industry were unsuccessful, and it was nhecessary to omit it from
the index ealeulations. The dairy products industries were,
redefined in the 1047 census to exclude dairy products made by
fluid-milk distributors. Data were collecte¢ and published on
both the old and new bases for 1947, but were available only
on the old basis for 1939. For index purposes it was necessary,
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therefore, to use the old rather than the new definitions of these
industries. The concrete products industry was redefined to
exclude ready-mixed conerete, but in retabulating the 1939 indus-
try statistics it was not found possible to exclude all activity in
connection with this produet. Estimated adjustments to.the
published 1939 data were therefore made for the index. The
treatment of similar probléms in other industries is deseribed in
appendix C.

Combinations of industries,—As noted earlier, only combined
indexes were calculated for some industries as & means of meeting
the problem of establishment splits (e. g., cigarettes and chewing
and smoking tobacco). Combinations were also made where the
degree of product overlap was very great (e. g., the meat-packing
and prepared-meats industries), and where alternative methods
of representing output were used, as discussed below (e. g., all
industries in the printing and publishing group). Finally, certain
other combinations were made for special reasons, given in
appendix C.

Alternative Methods Used for Some Industries

Indexes were calculated from data on quantities of output for
241 industries covering 68 percent of the value added in 1947.
For a number of additional industries, data were available or
could be estimated for both years on the quantities of a major
raw material consumed., Where there was no evidence that
important shifts had occurred in the types of materials employed,
the change in materials consumption was taken as a measure of
the change in output.’® This was done for the entire printing
and publishing group, and for five other individual industries,
mainly fabricators of metals. For one industry, truck trailers,
value data were deflated by a price index as a means of estimating
the physical output change. In all, some 22 additional industries
were represented by these means, raising the proportion of 1947
value added covered by specific indexes from 68 to 75 percent.
This information and comparable data for Fabricant’s 1929-37
indexes are summarized in table 5.

TasLeE 5 —NUMBER AND IMPORTANCE oOr REPRESENTED IN-
DUSTRIES, BY METHOD 0F REPRESENTATION, FOR PRESENT
1939-47 INDEXES AND FOR FABRICANT's 1020-37 INDEXES

Number of Number of Percent of total
indexes industries value added
Method of representation
1938-47 | 1020-37 | 193047 | 1029-37 | 193947 | 1920-37
Grand total . ___ ... ifeeaool 453 (1) 100.0 100.0
Total represented by
specific indexes..._.__ 217 143 263 * 75.4 60, 4
Product data..__..__ 210 142 241 ) 67.8 53.4
Materials consumed 6 1 21 m . 7.7 7.0
Deflated value of products.. ) S P, 1 [U] 0.1 0.0
Not represented by specifie
indexes_ . imeeeafenmamc e femnnno e 190 (U} 4.6 39.6

1 Not shown hecause industry definitions used in Fabricant’s indexes and in the

1947 Census of Manufactures were substantially different,

Nore.—“Number of industries” exceeds *Number of indexes'’ because in some
cases a single index was used to represent two or more industries. See ‘' Combinations
of industries.”

Calculation of Group Indexes

Preliminary group indexes (i. e., unadjusted for “missing’ in-
dustries) were caleulated from the available industry indexes in
each group, according to the following formulas, in which “Ig”
and “I;" (expressed as ratios rather than as percentages) repre-
sent the adjusted industry indexes for 1947 (relative to 1939)

10 For the tires and inner tubes industry, dats on materials consumption were used
because they were considered better measures of output change than those based on
quantity of produet data, even though the quantity data yielded a coverage of more
than 40 percent, See the notes on this industry in appendix C.

with 1939 and 1947 weights, respectively, and “VA” the value
added in the subscript period:

P (Lag+ V As
(1) Unadjusted group index, 1934 weights: 2:_(_51_._”\_;;}32

VA
(2) Unadjusted group index, 1947 weights: E’(T;TE{I’T)

. VAg+V Az - Ing)
(3) Unadjusted group index, cross weights 11: %ﬂvﬁ:‘)

The value added figures used for combining industry indexes
are given in appendix B, As noted there, the figures shown are
identical with those published in the 1947 census basic volumes,
except where modifications were made to improve the compara-
bility of the 1939 and 1947 data. DMost of these modifications in
the value added figures were counterparts of revisions in the value
of shipments data which were discussed earlier in connection with
the problems of establishment “‘splits,”’ classification changes, ete,

Sinee value added is calculated as the difference between cost
of materials and value of shipments, any errors in these figures,
or any noncomparabilities in the data for the 2 years, will also
affect the value added statistics. In industries characterized by
integrated operations, and in which, therefore, ‘‘interplant trans-
fers” are important in value of shipments, cost of materials, or
both, there may be some degree of noncomparability in the 1939
and 1947 value added data because of differences in the 2 years
in the manner of reporting these operations, and because of the
general difficulties associated with assigning transfer values.!?
Similarly, some manufacturers may have incorrectly included the
cost of supplies for plant construction and repair in “cost of mate-
rials,” which would result in understatements in value added.
It is likely that such understatements, if they exist to a significant
extent, would oceur in the industries in which construction work
was important. If these happened also to be the industries in
which the inerease in product output was relatively great, the
indexes would have a downward bias on this account, as a result
of underweighting the faster growing industries. It was not found
possible to evaluate possible errors of these sorts in the value
added data, but it is believed that they generally are not of great
importance.

Adjustments for missing industries.—As is indicated in table 5,
the missing industries in total represented about 25 percent of
the value added by manufacture in 1947. Their number and
importance are shown by major industry group in table 6, and
they are individually identified in appendix B by the code letter
HN')J 13

A number of the missing industries are the so-called ‘not else-
where classified” industries, usually consisting of establishments
making products of insufficient importance individually to call
for separate industry classifications—the “left-overs’ after the
more important products in the subgroup or group category have
been segregated into separate industries. Extensive product data
are not collected for most “n. e. ¢.”” industries because of the smalt

1 This formula differs from that employed by Fabricant (Owlpuf, p. 370) in that
the industry indexes indicated in the numerator and denominator of the right member
are those with 1939 and 1947 weights, respectively, whereas under Fabricant's formula
cross-weighted industry indexes are used in both numerator and denominator. The
present formula is somewhat more precise {although the difference in most groups is
practically insignificant} and Fabrieant’s represents an approximation made necessary
by the fact that in his study only eross-weighted indexes were calculated for individual
industries.

12 Bee the 1847 census basie volumes, “General Explanations,” paragraph headed
“Transfer Values.”

1 In about one-third of the industries for which specific indexes were not calenlated
(measured in terms of 1947 value added), adequate data were collected for 1947 but
comparable figures were not available for 1939. This is a rough indication of the in-
crease in coverage that it probably will be possible to obtain in a future census index,
comparing the year for which the next census is planned, 1953, with the year 1947,
In the remsaining cases, adequate data were not available for either 1947 or 1639.
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importance of each of their products. A more important part of
the missing area, however, consists of industries making highly
diverse produets, such as wiring devices and supplies, machine-
shop produects, food-produets machinery, metal stampings, small
leather goods, pharmaceutical preparations, prefabricated wood
products, trimmings and art goods, jewelry, ate. The collection
of meaningful quantity figures for most of these industries would
require an amount of detail which was considered impractical.

TapLe 8.—~Numsrr AND IMPORTANCE OF INDUsTRIBS NOT REP-
RESENTED Ry Sercirie 1047 Provverton Inpexms, By In-
nusTrY Grouve

Missing industrics

Industiry group

Value added Percent, of

Nume (millions of group value
hor of dallurs) added
— indus-
tries
No. Title 1947 1036 1047 | 1939
Al manafaeturing industries. ... 190 | I8, 3018 | 52541 { 2.0 | 215
20 1 Food and kindred produets. .. 7 BHE, 2 230.6 | .8 6.6
21 | Tobneco manutactures. ... RO (RN IR IO,

208, 5 | 1.2 1 114
1R o84, 8§ 3120 [ 22,2 | 2.1
' 11 814, 4 281.6 | 2.4 | 367
. 15 1,240 366.0 | 80.4 | BWH

22 | Textiie mill produets. ...
23 | Apparel ane related product
24 | Tumber and produets, exeept
25 | Furniture nnd fixtures.. ..
20 | Iaper and allied produets......

27 | Printing and publishing industries.
28 | Chemienls and allied produets. ...
20 | Petrolenm and eonl products.
30 1 Rubber produets. o..........

e w02
L6

31 | Leather and leather produets. .. 7.8 7.

32 | Btone, oay, and glass products. 22,9 | 20.0
33 | Primary metal industries... .. 44| 10,0
84 | Fabrieated metal produets.. 47.5 | 47.3
35 | Machinery (excopt eloctrioal) 18,8 | 46.8
46 | Flectrienl machinory. .. ... L0 3RB ] 424
37 | Transportation equipment s ] 036, 2 2514 | JAD | 14.2
3/ | Instroments and related produets..... 7 21,1 102,6 [ 7.8 | BL8
30 | Miseellaneous manufactures. ......... 3 1,048.3 i96.3 | 78.9 | 85

There are various possible ways of dealing with these missing
industries. At oue limit, they might simply be excluded fromn
the ealeulations. The unadjusted group indexes could he spoecifi-
cally described as relating only to the industries included, and
similarly with a summary index, combining all unadjusted group
indexes. At the other limit, estimates of the output change in
cach missing industry could be made on the basis of whatever
information was available in the census volumes or elsewhere.

The first of these alternatives has the advantage of avoiding
the need for estimates, whieh necessarily would be less reliable
than the caleulated indexes. But this advantage in largely
fictitious. There are not likely to be many uses which would
require composite indexes for the particular, and {0 some extent
fortuitous, list of industries for which adequate data are available,
If used at all, the composite indexes probably would most often
be used as if they did jn fact deseribe the output movements in
entire groups and in all manufacturing.  When this oceurred, the
user would be assuming implicitly that the industries included
in the caleulations were representative of all industries, or, to
put it another way, that the average output change of missing
indugtries was the same as that of the included industries. It was
concluded, therefore, that if composite indexes were to be calou-
iated and used, it was best to consider the merits of this assump-
tion relative to those of possible alternatives.

The second alternative—that of making individual estimates
for each of the missing industries—would perhaps have becen the
most desirable to follow, if sufficient time and facilities had been
available.  In place of this detailed and lahorious procedure, it
was decided to make estimates, not for individual industries, but
for all missing industries in each group taken together, and to use
& uniform procedure in all groups.

Three alternatives were considered, all of which involved
analogies between missing and included industries of individual
groups. In general, this is a reasonable procedure bocause, under
the classification system employed, industries which are similar

in nature in one or more respects are grouped together.  Many
of the economic forces at work in individual industries would also
affect other industries in the group to & greater or lesser extent,
50 that some degree of agreement might be expected fn the changes
that oceur over time in particular variables,

One of the alternatives considered is mentioned above-to
assume that the average output change caleulated for ineluded
industries in each group was representative of missing industries
as well.  The other two involve the use of census statisties that
are available for the missing industries——the data on value added
and employment, respectively. The ealeulated change in value
added or in employment for the sumn of the missing industries of
cach group could form the basis for estimates of their output
change, if information were at hand on ehanges for them in value
added per unit of output, or in output per employee,  (The
change in value added, divided by the change in value added per
unit of output, equals the change in ouiput; and similarly, the
change in employment, multiplied by the change in owtput per
cmployee, equals the change in output.) The necessary infors
mation on value added per unit or on oultput per employee ix not
available for missing industries. However, sueh information is
available, by ealeulation, for the included industrivs of each group,
and the two alternative methods of estimating output changes
for missing industries involve the assumptions that the ealenlated
changes for included industries, taken together Tor each group, in
value added per unit of output, or in output per vmployee, can
be used ay estimates of these changes in the group's missing
industries, :

Under all three methods, the estimated output indeses obtained
for missing industries would be eomubined (with value added
weights) with the “unadjusted” group indexes, vrelating to ineluded
industries, to obtain the “adjusted” group indexex,  In the fimg
of these methods, where the output changes are assumed to be
similar, the adjusted and wunadjusted group indexes wonld, of
course, he identical,  The second method, involving value added
atatisties, v mathematically equivalent to making a “coverage
adjustment’ to the wmmdjusted group indexes an the basis of (he
proportion of total value added in the group in each year accountoed
for by included industries, [t s the method used by Fabricant,

The third method, involving cruployment data, W the one that
was finally adopted, 1t is not equivalent to making & coverage
adjustment on the basis of the proportions of fotal emplovment
represented by ineluded industries in the 2 years,  The latter
provedure amounts to deriving an index for missing industries by
assuming a similar change in output per man, but then combining
this with the index for ineluded industries with caployment rather
than value added weights,  Sueh a procedure would be proper
only in cases where employment weights were desired, as, for
example, in the type of productivity study referred to carlier
in the seetion, “Definition of Physieal Volume”

How different are the adjusted indexes obtained by these
alternative methods?  To determine this, all three were worked
out, with results as shown in table 7, The spread in the all-
manufaeturing indeses is six points, or about 3 percent, with the
output assumption yielding the lowest index, the output per man
assumption the highest, and the. value added assumption an
intermediate figure.  Thix ordering ix due to the fact that the
missing industries, in general, showed groater fuereases in cmploy-
ment and in value added than did the included industries, with
the margin somewhat greater for employvient than for value
added.

As might be expeeted, the range of difference varies in individual
groups, depending on the importanee of the missing seetor (for
four groups there are no missing industries, sud no estimates are
involved) and the relative changes in employment and vabue
added for missing and ineluded industries,  In s number of cases
the differences are small but in several, particulaely chemieals
and cleetrieal machinery, they are rather large.
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Tapts To-Comparisan or 1047 INnusery-Grove Probuerion
Inpexes Basun oN ALrErRNatvE Metionps or REPRESENTING
SpMissinG” INDUSTRIER (THOSE NOT REPRESENTED BY SPROIFIO
INDEXES)

11630 1001
Indexes obtained by agsum-
g similarity for Tneluded Poree
and missing” industries in 164‘7“‘,:‘(} 1‘”‘
Industry group avernge change in-— vuLlue‘ B
A —— ndded .
Value aceounie
ndded | Output |, for by
e e Output por pulr ih“’l“df"}
. uuftof | anan  |indusiries
No. Il output
Al munufacttring industeies. ., .. 178 151 184 44
9 | Food nml Kinedeed produse . 150 155 150 . 2
at | Potaieco msnufetores. . 1548 156 155 100, 0
a2 | Poxtlle mill produets.... - 131 120 13 8, 8
o3 | Apparel snd related produets. ... 119 120 122 7.8
24 | Lamber uhd preduets, exeept furni-
[ P 126 120 10 67,4
o5 | FMueniture and fixtures. (¢ [O) (O] ()
26 l'ulpor wnd allied products, . 160 1560 160 100, 0
27 | Printing amd puahlishing Industrics 144 144 144 100, 0
98 | Chemienls und albed products 228 21 241 0
20 | Petrolewm and conl praduets 15 1566 160 )
30 | Rubiber products. oo vwue. 180 180 188 100, 0
31 ] Leather ined leather products.. 134 114 11 02.2
32 | Stone, elny, and glass products. - 1785 182 170 71
3| Primary metal industeles... ..., 184 104 102 85,0
34 1 Fabriented metnd produets. ... 20%) 200 AL 52.5
35 | Machiuery (exeept cleetiies) ..ownmnn .. 272 284 a7 5.2
a0 | Bleetriead mnehinvrr e n o an ww arr 201 280 61,2
37 ’]l‘l‘nnspnl'tmlml u"qulplnnl'nt..l,...i ..... 190 203 7 841
A8 | Instraaents stud related produeta. .o 5 : :
30 | Miscellaneous mamnfuelres. ..o o.s b ! 166 1o 13,0

EFlgures for gronp 25 are Included with the Qgures for groups 98 and 30, For dis-
]cm‘xslnlnlun:lw speelal treatment of these threo groups, see *Adjustments for missing
ndusiries,”

Nore,- Tndustey and group indexes vploy 1030 weights,

Several tests were made in an effort Lo determine whether the
changes in output, in value added per unit of output, or in output
per man were most likely to be similar in & majority of cases for
the ineluded and missing industries in each group.  As with the
tests of the industry covernge adjustment deseribed in appendix
D, the caleulations were necessarily confined to data for included
industries, and the results therefore are not conclusive.  The first;
investigation was of the degree of similarity—or rather, dissimi-
larity-in these variables among the included industries. The
measire of dissimilarity, or variation, used was the standard
deviation expressed as o pereentage of the unweighted group
average (the coofficient of variation’). The results which are
given in table 8 indieate that, in peneral, the output per man
changes showed substantisily less variation than either of the
other two variables.  Specifically, there was less varistion in the
output per man chavges in every group but two, and in some
cases, much less,  The changes in output and value added per
unit of output showed the least variation in only one group cach.

These results were taken as rather strong evidence in support of
the output per man agsumption,

A second test was an empirical one, similar to a test used for
the industry coverage adjustment that is deseribed in appendix
D. Briefly, groups were “redefined” to consist of the industries
for which indexes were available, a number of indexes in each
group were discarded, and new “experimental’’ indexes were cal-
culated for the redefined groups using each of the three alterna-
tives separately to estimate the output movements of the discarded
industries. The experimental indexes were then compared with
the original unadjusted group indexes, which included the dis-
carded industries, Wherever possible the indexes discarded were
for industries for which Fabricant had been unable to caleulate
indexes, on the theory that these “new additions” would most
nearly resemble the indexes excluded in the present ealeulatious,

The test was run twice, discarding a different set of indexes in
cach case, amounting to 28 and 25 percent, respectively, of the
total value added for the redefined groups. The results are
shown in table 9, in which the headings “Test A’ and "“Test B
refer to the two test runs,

Tanue 8. CogrriclENTs OF VARIATION TFOR 1047 INDEXES OF
Qurrur, VALUE ApbeEp Prr Unit, Anv Qureur Per Man,
BY [INDUsTRY GROUP

S CoefTicients of varintion for
Industry group industry indexes of—
VHuei Output

P ite e | Balded utpu

No. ritle Output | v unit | per man
ofoutput

20 | Food and kindred produels. .o ovemnrmimnaas 26,0 34,4 10,8
21 1 Tobaceo manufaclures. . covmecccceenne- 23,2 27.4 10.0
22 | Toxtilo mill produetS. ..o 26, 2 23.3 14,
23 | Apparel and related produetS. . oo eno. 20. 6 14.8 10, 4
24 | Lumher and produets, except Turniture 3. 7 23.4 5.7
25 | Furniture and OxEUres. . ooovnnecvaaao - [ (") [£h]
20 | Paper and allied Pmduct,s .............. 52 19. 4 3.8
28 | Chemidenls and allied produets_._...._. 5L.7 55.5 20,0
20 1 Petroleam and conl produets.. .. oeeea_. 40,1 30,4 22,
30 | Rubber prodnets.. oo o v crnenemnan 9.0 24,7 4.8
31 | Leather and lenther produets. . ..oceeeonnes 15,0 20,2 18.7
32 | Stone, clay, and glass produets. ... 30.2 20. 2 24,2
33 [ Primary metal industries. ... ccocuaaoonaas - 10. 5 15.1
34 | Fabrieated metal produets 34.9 20,9 20,2
35 | Machinery (except eleetrica 36,3 27.0 16,1
36 | Eleetrieal muchinery. 21,2 0.4
37 | Tranaportation equipme 38. 8 17,6 7.7
38 | Instruments and related products.. - } 1 25,7 1999 1173
39 | Miscellaneons manufnetureS. . oo ceenc e v cnmmanmn " ‘ *

1 Figures for group 26 are included with the figures for groups 38 and 39,

Nome,—Industty indexes employ 1930 welghts, T'he daviatlons were compuied
from unweighted "group means, Group 27—Printing and publishing industries—[s
not shown, since only o group index and no individual industry indexes were con-
structed,

# The furniture and printing groups were omitted from both test runs beeause only
one {ndustry s separately represented In the furniture group, and for printing only o
group index and no Individus! industry indexes were construeted, Four additional
groups wore omitted from the second test run, because tlie small number of industries
in the group left no aiternotives to discnrd,
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TasLe 9.—~TEST OF ALTERNATIVE METHODS OF REPRESENTING “MISSING” INDUSTRIES IN CONSTRUCTING 1947
INDUSTRY-GROUP PRODUCTION INDEXES

{1930==100)

Txperimental indexes for redefined group based on assumed Size of error (number of points difference hetween *experi-
similarity between *discarded”” and “retained” industries in— mental” and arlginal indoxes)
Industry group ‘Oaimnrnl T s e
index for
e Vatue ndded per Output per Value added per Output per
mglqu;}i d Output unit of output man Output unit of output man
Noa. Title Test A | TestB | Test A | Test B | Test A | Test B | Test A | Test B | Test A | Test B | Test A i Test 1
Al manufacturing industries: !
Tost " 176 173 176 176 -2 +1 +1
20 redl produets. f ‘ 3 ‘
21 1 Tobaceo manufuetores. .. .. - 170 0} m 107 ) +18 " + ) 12 &
22 | 'Textile mill produets. . ... .. - 131 127 o 122 126 128 120 —i il ~4) -0 ] ol
211 Appaeel and related produets. ... 119 124 118 121 119 121 120 8 -1 42 [{] B -1
24 | Lumbher and produets, escept furni-
BUPC. e e caia e nameena 126 122 M 124 ()] 123 Q] —d (O] ] (O] e} ]
26 1 Paper and allied [)roducls ,,,,, . 150 148 (4] 187 [0 151 (O] -2 " =7 U] 41 [
28 1 Ohemicnls and sllicd products. ... 228 21R 250 230 237 214 21 —1n 31 11 44 B A1
29 | Petroleum and conl products . 158 150 ¢ 14 M 153 (O] -8 Mm -1 M -5 ("
30 | Rubber produets. .. ....... . 186 177 180 193 192 182 187 —~{ 3 +7 -G ] 41
31 | Leather and leather product - 114 112 114 126 114 113 116 -2 0 +-18 {] B 2
32 | 8tone, ey, and ghigs products . 178 173 186 182 182 182 170 -~ +11 7 7 +7 -&
33 | Trimary metal industries. .. .. . 184 181 180 4 1 101 1R7 -3 —d 410 10 47 41
S Tabriented metal products.. .. - 200 1097 208 213 1092 200 200 - +8 -1 ¥ ERll t
35 | Muehinery (except eleetrieal) . - 272 Q8K 254 21q7 247 R0 a51 |16 —20 -5 -3l -+ 14 e 21
30 ) Fleetriend nmchim\r}z .......... - i 204 Pt 22 308 20 201 417 -13 —1h +3 1) }+14
:37 }l‘\'n‘nspm‘t.nLinn (l‘qn] l)nlfm"] B - (1Y) 180 191 197 107 200 10R -~13 —K -2 -2 1 -1
38 nstraments and relnted produets... v . P XD N m -
30| Miscellaneous manufnetoves. ... } 106 106 204 205 W 161 M 0 +12 8 I8 # t1a

The “all-manufacturing'” indeses shown are with these omissions,
NOTE.~Indexes employ 1980 welshis,

As can be seen from the table, in both test runs all three methods
yielded relatively good estimates for the total, with the output
poer man method the best by a small margin,  For the individual
groups, the output per man method also led (in number of groups
in each run for which the ervor was the smallest of the three) but
involved errors of substantial size in several cases,

It was concluded from these investigations that the oufput
per man assumption in most cases was likely to yield results closest
to what would be found if output data were available for all in-
dustries, and this method was therefore used in developing the
adjusted 1939-47 group indexes shown in table 1 and chapter IV,
However, there is a measure of uncertainty attached to- them,
particularly in the groups where the alternatives showed impor-
tant differences. Because the number of industries in the “in-
cluded’ and “missing” areas of esch group is relatively small,
averages of any variable for them are likely to be unstable, and
in some eases would be dominated by the figures for one or twao
very important indusiries. This circumnstance affects any gen-
eral estimating method of the sort deseribed, so that none can be
relied on categorically to yield good, or even best, results in all
cases,

An adaptation of the method deseribed above was used for
missing industries in the furniture and fxtures, instruments and
related produets, and miscellancous manufactures groups. In
these three groups, which together accounted for 6 percent of the
value added in manufacturing in 1947, indexes were available for
industries accounting for less than 40 percent of the value added
in the group. Tor these groups the average output per man change
in all other manufacturing groups was used to esfimate output
changes for missing industries, rather than the average change for
included industries of the group, While this was done primarily
because of the small number of industries in the three groups for
which separate indexes were available, it would appear to be
particularly appropriate for the miscellancous group, the largest
of the three. The alternative output estimates shown for these
groups (combined) in table 7 are all based on relations (in output,

| Group 25-—Furpiture und Nstures und Group 27--Printing and publishing industries were oritted inboth tests.  Inaddition, Groups 21, 24, 26, and 20 wepe omitted fn test B

value added per unit of output, and output per man) to the aver-
age of other groups, rather than to the caleulated figures for in-
cluded industries in these groups,

The employment figures used in the ealeulation of the adjusted
group indexes were those for total employment, including force-
account construction workers and administrative, sales, and office
personnel, in addition to production workers,  They are shown in
appendix B, Unlike the data for production workers, fotal cim-
ployment figures for 1939 had not been retabulated under the
new industry classifications in the course of preparing the 1047
census basic volumes, and are shown here for all industries for the
firgt time.”

It would have been preferable to use production workers only
rather than total employment in this ealeulation, but this was
not done because of some noncomparabilitios in the breskdown
of total employment hetween production workers and all others
for 1030 and 1947, Ditferences in the language of the sehedules
used for the two censuses apparently led, in some 60 or 70 indus-
trics, to the reporting of cestain types of workers as distribution
employces in 193Y) and as production warkers in 1047; and to the
reporting of other types of workers in some industries as foree-
account construction workers in 1939 and as production workers
in 1047.

A further desirable refinement would have been 1o use man-
hours worked by production workers, rather than number of
workers, bheeause of the possibility of differentint changes in
average hours worked between the ineluded and missing industries
of a group. However, the requisite data for 1039 are not avail-
able in the census for all industries.

8 Beeause Lhe cost of o specinl retabidlntion for the ndustries affected by dussifieation
changes was prohibitive, the total emmployment figures shown for these udostries ween
partly estimated.  The method was to distribute the employment figures for Industries
as originally defined for 1930 among industries corvesponding to the definitions used for
19047 proportionately to the disteibution of production workers tound after yetabulation,
as shown {n appendix 1 of the 1947 eensus basie volumes,  Further sdjustiments were
then made, where appropriate, corresponding to the revisions In the data for value of
products and value added deseribed earlior,
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